With the rapid growth of the use of e-learning systems around the globe, assessing the success and impact of such systems is becoming increasingly important. This paper presents findings from a study of the impact of e-learning systems on university students in the Kingdom of Saudi Arabia. It is asserted that gauging the impact of e-learning systems on learners is central to the development of suitable and effective e-learning systems. Students from two different universities in the KSA were surveyed to capture their perceptions regarding their current e-learning systems.The assessment framework is based on the IS Success/Impact Measurement framework, which has been successfully applied to similar studies on e-Learning, e-Health, and e-Government. This paper reports on the impacts that the e-learning systems have had on student participants' performance with regard to the depth of learning, customization of learning pace, student productivity, and student satisfaction. The conclusion of the study isthat the use of e-learning systems shows a positive impact on student learning. This paper provides information that will be of interest to e-learning system designers and developers.
Introduction
Ever since the concept of schools and classes was adopted by communities to facilitate education, the tradition of face-to-face interaction has prevailed. A classroom with one or more teachers and students, with both groups meeting physically and synchronously in real time, has been the common practice. However, with the advent of computer technology and the Internet, the traditional setup of learning is evolving into a form mostly referred to as "e-learning." E-learning is the term given to a kind of instruction and learning system in which the students and the teacher, or whoever is involved in the interchange of information, do not meet physically,but rather are separated by time, distance, or both. This separation is bridged with the help of communication technology, including the Internet and emergent educational technologies. E-learning may or may not be in real time. A more formal definition of elearning is "the delivery of a learning, training or education program by electronic means. E-learning involves the use of a computer or electronic device-in some way to provide training, educational or learning material" (M. M. Maneschijn, 2005, p. 
1).
This paper reports on an assessment of the learning of e-learning systems used in two universities in the Kingdom of Saudi Arabia (KSA). The framework used for this study is the IS Success/Impact Measurement framework pioneered by DeLone and McLean (1992) and later extended by Gable, Sedera, and Chan (2008) . Based on the adaptation of this framework to the e-learning area, the assessment criteria include depth of learning, pace of learning, student productivity, and student satisfaction. The significance of this work is that itprovides a new form of system evaluation based on empirically derived evidence, which will guide the next phase of evolutionary development.
Saudi Arabia was chosen as the site for this research because it is one of the fastest-growing countries in the world in terms of e-learning (CITC, 2010) and it has unique educational opportunities based on its particular cultural operating environment. Moreover, CITC data show explosive growth in the number of Internet users in the KSA, from a mere 200,000 in 2000 to 4.8 million in 2006. The number of students enrolled in institutions of higher education has also increased significantly in recent years (CITC, 2010) . As a result, many of these institutions have turned to e-learning systems as a means to broaden and enhance student access to their courses and subjects (Al Saif, 2005) .
Reflecting this trend, a growing number of studies have been conducted on e-learning in KSA. Many of these studies have focused on identifying the key factors that differentiate online education from face-to-face learning, analysing the in-principle advantages and disadvantages of online courses or developing strategies to achieve a suitable online learning environment (Alshehri, 2005) . To date, however, little attention has been paid to the issue of assessing the existing e-learning environments that have been set up in the country. Indeed, relatively little research has been done regarding the evaluation of e-Learning systems in general (Aceto, et al., 2007; Wang, Wang, & Shee, 2007) . Responding to this gap in the literature, this paper relatesthe results of a qualitative study on the impact of elearning systems on student experiences of learning in two different Saudi universities. The next section of this paper provides a review of the literature related to e-learning and specifically to e-learning systems in Saudi Arabia, as well as to the IS Measurement Model (Gable, Sedera, & Chan, 2008) . This is followed by a description of the methodology adopted for this study and then an analysis and discussion of the data are provided. Finally, the paper concludes by summarising the outcomes of the study and theirimplications for the impact of e-learning system on learners in the Saudi context.
Consideration of the IS-Impact Measurementmodel
An e-learning system is one of the many types of Information System (IS) . In the context of e-learning and e-learning systems, there have been a number of studies on the effectiveness of web-based learning compared to traditional classroom learning (Zhang & Nunamaker, 2003) . However, there has been little research carried out on the evaluation of e-learning systems themselves (Aceto et al., 2007) or their effectiveness .
In order to assess the effectiveness of e-learning systems in use in two universities in the KSA, the IS-Impact Measurement model (DeLone& McLean, 1992) was selected because it takes into account the success of educational systems by measuring multiple dimensions of the information system (Cao & Elias, 2009) . Importantly, the IS-Impact Measurement model does not involve any financial considerations of information system success, an aspect which makes it a more reliable model for application to the educational arena (Cao & Elias, 2009 ). In addition, dimensional theory (Gable, et al., 2008) was used to uncover the issues that would be used to measure the IS success/impact. Furthermore, Gable et al. (Gable, et al., 2008 ) stated that this model should cover the maximum environment that may affect the quality of using any system like the e-learning system. We have reviewed a number of models that are relevant to using the techniques and technology in e-(1992) IS Success m -Impact model (2008), to find the most appropriate model for this research. We found that the DeLone and McLean IS Success model is the most cited model in IS research (B. Myers, Kappelman, & Victor, 1997) . (Alkhalaf, Nguyen, & Drew, 2010; Gable, et al., 2008) Most of the models have been concerned with the measurement of companies, institutions, and financial profits in measuring the IS Impact (Gable, Sedera, & Chan, 2003) . However, this paper focuses on measuring the impact of e-learning system on individuals. The latest model developed by researchers is the IS Impact model, which is also a measurement model for IS evaluation Gable, et al., 2008) . This model is the most useful for measuring e-learning systems because it comprises 41 measures that include6 dimensions: System Quality, Information Quality, Use, User Satisfaction, Individual Impact, and Organizational Impact (Cao & Elias, 2009; Gable, et al., 2008) . According to Gable et al.(2008) and Rabaa'i and Gable(2009) , user satisfaction and IS use are a result of the success (before and after), rather than a contributing factor to success.Moreover, both system quality and information quality affect use and user satisfaction . In addition, Gable, Sedera, and Chan (2008) believe that the Use construct in the IS-Impact Measurement model is unsuitable for measuring IS success. They stated that "user satisfaction has been measured indirectly through Information Quality, System Quality and other variables in prior studies" (Gable, et al., 2008) . Thus, we are left with only 36 measures from 4 dimensions. A review of previous studies in IS fields, e-learning systems, IS success, end-user computing satisfaction, system use, and other areas related to IS measurement and evaluation (e.g., (Bonk, 2002; El Mansour & Mupinga, 2007; Gable, et al., 2008; Hooper, 1992; Latchman, Salzmann, Thottapilly, & Bouzekri, 1998; M. Maneschijn, 2005; Naidu, 2006; Okamoto, 2003; Rabaa'i & Gable, 2009 , 2010 Reuben, 1988; Suthers, Vatrapu, Joseph, Dwyer, & Medina, 2006; Tomsic & Suthers, 2006; Wang, 2003; Wang & Liao, 2007; Wang & Tang, 2004; Zembylas & Vrasidas, 2007) was carried outin order to find the most suitable variables for measuring the success of e-learning systems.Section 3 discusses how these models, generally applied to institutions, can be modified to measure impacts on individuals.
Measuring individual impact
According to Gable, Sedera,and Chan(2008, p. 289) ,"The 'individual impact' is a measure of the extent to which (the IS) has influenced the capabilities and effectiveness, on behalf of the organization, of key-users" (p. 289).Based on the IS-Impact Measurement model, the variables for the construct of"individual impact" areas shown in Table 1:   Table 1 . Individual Impact (II) items
Items Sources
II1 -I have learnt a lot through the experience of using the e-learning system (Gable, et al., 2008, p . 390) II2 -The e-learning system enhances my awareness of the requirements of educational processes (Gable, et al., 2008, p. 390) II3 -Using the e-learning system will increase my productivity (Gable, et al., 2008, p. 390) II4 -I am satisfied with the experience of using the e-learning system (Wang, et al., 2007, p . 1799) II5 -Most users have a positive attitude towards or evaluation of e-learning system functionality (Wang, et al., , p. 1798 Accordingly, the hypothesis for this construct is that the use of e-learning system has a positive impact on theindividual.
Methods
This study adopts a positivist paradigm of research. According to M. D. Myers (1997) and Walsham (1995) , the positivist school concerns when researchers achieve substantive information and discover facts in a way that could be replicated by other researchers. Objectivity can be maintained through the use of scientific methodologies and mainly logical rules, calculations, and assumptions that are used to test theories and to obtain independent and unbiased results (M. D. Myers, 1997) .This study uses a positivist approach because it seeks to test a theory and uses a hypothesis to achieve a model for a high-quality e-learning system. The hypothesisarose through the application of the IS-Impact Measurement model.
The analysis was carried out through quantitative studyof the data, which were collected through a questionnaire. The survey questionnaire was distributed to e-learning students in both Qassim University and King Abdualaziz Universityin order to evaluate the current e-learning system that is already used in these universities. The questionnaire was designed based on the IS measurement model (Gable, et al., 2008) . It includes 37 questions and measures 4 dimensions: System Quality, Information Quality, Individual Impact, and Educational Impact. As mentioned earlier, this paper focuses on the individual impact, which consists of 5 measures, or variables. Thequestionnaire was presented to 800 students and 560were returned, but 32 of these were excluded as they weredeemed incomplete. Therefore, 528 questionnaires, 328 from male participants and 200 from females, were included in the analysis.
Findings
Statistical analysis of 528 questionnaires was carried out with the Statistical Package for Social Sciences (SPSS). As mentioned above, only those survey questions that measure the impact of e-learning systems on individuals are included. We analyse the frequency and percentage of responses for each of the5 variables, their Chi-square value and their level of significance. 70.2 5 * denotes significance at 0.01 or 10% ** denotes significance at 0.05 or 5% Items: 1: I have learnt a lot through the experience of using the e-learning system; 2: The e-learning system enhances my awareness of the requirements of educational processes; 3: Using the e-learning system increases my productivity; 4: I am satisfied with the experience of using the e-learning system; 5: Most users have a positive attitude towards or evaluation of e-learning system functionality.
In calculating the Chi-square Goodness of Fit Test from Table 2 , which shows the values for each item that is related to individual responses regarding the first dimension of the questionnaire, which is Individual Impact, we see that the Chi-square for each item is higher than the critical value of 0.05 and the probability level of 7.78for significance with 4 degrees of freedom indicatesthat for each item there is a significant difference between expected and actual values for the dimension Individual Impact. This means that these results are no statisticalcoincidence.
The survey results clearly indicate that the most important response among the variables within Individual Impact is item number 2:
system enhances my awareness of the requirements of educational processes The majority of students have a positive view of the functionality of the e-learning system, with mean scores between 3.51 and 3.91 out of 5, and the importance of the relative range is 70.2 78.2%, with all variables near 70% and with standard deviation ranging from 0.945 to 1.217.
With regard to item number 1, the results demonstrate that the majority of students feel that they have learnt a great deal through the use of the e-learning system, but with different levels of agreement. While 40% of the students agree that they have learnt a lot, 26% state that they strongly agree. Thus, it appears that the use of elearning systems has had a positive impact on their education. Their conviction suggests that e-learning plays an effective role in the development of educational processes. These findings are in line with several previous studies.For instance, Williams and Jacobs(2004) stated that student learning through blogs or similar collaboration tools is more effective than from teachers or textbooks.
The results further indicate that most of the students (72%) either agree or strongly agree that e-learning systems enhance their awareness of the requirements of educational processes. This result reflects some of the previous findings in the literature, such as Ehlers (Ehlers, 2011) , who found thata certain educational environment is needed for development and learning processes.
Moreover, the majority (71%) of the surveyed students either agree or strongly agree that using e-learning systems increases their productivity. A reason behind thismay be related to the adoption of modern e-learning systems that enable students to get all the required information in the educational processeasily and quickly.
The results also confirmed that 60% of the participants are either satisfied or very satisfied with their experiences using e-learning systems. However, about 23% of the students either disagree or strongly disagree regarding their satisfaction with the experience of using the e-learning system, so more improvements in the applied e-learning system are modern technology in organisations, as implemented through an e-learning system at Qassim University, has improved the student experience. Furthermore, the University has attempted to close the gap between students and administration through this new technology. In addition, the findings show that 40.6% of the students agree that they have a positive view towards the functionality of the e-learning system and 15.5% strongly agree. These resultsare (2007, p. 1066) finding that in eperceptions toward using e-(p. 1066).
Conclusion
This paper reports on an assessment of the impacts of an e-learning system on individual students in Saudi Arabia. The measurement framework was based on the IS Success/Impact Measurement framework pioneered by DeLone and McLean (1992) and extended by Gable, Sedera, and Chan (2008) . This paper indicates that the use of elearning system positively affects the individual impact. Importantly, the findings supported a number of results reported in previous literature regarding the impact of e-learning systems on individuals. The analysis of the results shows that using ethe edepartments. It also helps provide basic information, which, in turn, helps students take important decisions effectively and accurately, thus increasing the overall productivity of the process of teaching and learning. Finally, this paper highlighted the IS Success/Impact model as the most useful for measuring the impact of e-learning system on individuals.
